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[57] ABSTRACT 

A hand-held, non-invasive cutting device is configured to 
cut a fiber-like element, such as animal or human hair 
projecting from the surface of a medium, such as body skin, 
without exposing the user to the cutting beam. The device 
exterior is shaped to be readily placed against the surface of 
the body and has an aperture that accommodates passage of 
the hair to be cut into an interior region of the housing. The 
housing includes an optical energy beam director that directs 
a beam of optical energy, such as a laser beam generated by 
an external or internal laser, through an interior culling zone, 
and onto the inserted element, thereby severing or vaporiz- 
ing the element. Because the laser beam is aligned with and 
parallel to the longitudinal direction of the cutting window, 
then regardless of where it is inserted in the cutting window, 
the element will be cut by the laser beam. In addition, the 
beam cannot exit the cutting window, so that the invention 
is non-invasive and safe for consumer use. 
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[57] ABSTRACT 

A depilation device includes a laser beam generator 15 
embodied in a hand gun 20 with a trigger 19 enabling 
pulses of laser energy to be delivered along a flexible 
fibre optic probe 13 which has a bore in the end which 
can fit over a hair to be destroyed. At the end of the 
bore, the optic is formed as a convex lens so that the 
pulses of energy are focused into the hair so that the hair 
and follicle can be destroyed without destroying sur- 
rounding tissue. 

12 Claims, 2 Drawing Figures 
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[57] ABSTRACT 

Method and apparatus are provided for use with systems 
applying laser energy to treat a selected dermatology prob- 
lem. The method and apparatus protect skin not under 
treatment in skin regions affected by the laser by detecting, 
with a suitable sensor, at least a selected parameter in the 
skin region affected by the delivered laser energy and 
performing a control function to effect the desired protection 
by use of a feedback mechanism which is operative in 
response to an output from the sensor. For some 
embodiments, two laser pulses may be utilized, which pulses 
are spaced by a time which is preferably greater than the 
thermal relaxation time for affected regions not under 
treatment, for example an epidermis through which the 
energy is passed to an area under treatment, but is less than 
the thermal relaxation time of the area under treatment. The 
first of the pulses serves as a prediagnosis pulse which is 
clearly below the damage threshold for protected areas, with 
the sensor output for the first pulse being utilized to control 
at least one parameter of the second pulse. 

9 Claims, 4 Drawing Sheets 
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FOR REMOVAL OF HAIR, VEINS AND 
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[57] ABSTRACT 

A method of removing hair or blood vessels from the skin of 
a patient using a flashlamp, a sequence control device and an 
optical delivery system, and includes the steps of controlling 
the flashlamp to sequentially emit a series of pulses of 
incoherent light energy, transmitting the series of pulses of 
incoherent light energy through the optical delivery system 
to the same spot on the skin containing the hair or blood 
vessels with the sequential pulses of incoherent light energy 
transmitted through the optical delivery system from the 
flashlamp, and pulsing the flashlamp at least two times at a 
wavelength in the range 550 to 1200 nm, at a power level in 
the range of 4 to 25 Joules/cm 2 , each pulse having a duration 
in the range of Vi to 10 milliseconds, a delay between pulses 
in the range of 1 to 10 milliseconds, and having a beam 
diameter on the treatment area in the range of 4 to 50 
millimeters. 

8 Claims, 5 Drawing Sheets 




06/15/2002, EAST Version: 1.03.0002 



United States Patent H9] 

Smith 



US005464436A 
[li] Patent Number: 
[45] Date of Patent: 



5,464,436 
Nov. 7, 1995 



[54] METHOD OF PERFORMING LASER 
THERAPY 

[75] Inventor: Chadwick F. Smith, Rolling Hills, 
Calif. 

[73] Assignee: LaserMedics, Inc., Stafford, Tex. 

[21] Appl. No.: 233,426 

[22] Filed: Apr. 28, 1994 

[51] Int. CI. 6 A61N5/00 

[52] U.S. CI 607/89; 606/3; 606/9; 

606/13 

[58] Field of Search 607/88-90; 606/3, 

606/9, 13 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4.612.604 9/1986 Schlvter. 
4,686,979 8/1987 Gruen et al. . 

4,686,986 8/1987 Fcnyo et al 607/90 

4,836,203 6/1989 Muller et al. . 

4,930,504 6/1990 Diamantopoulos et al. . 

4,973,848 11/1990 Kolobanov et al. . 

4.989.605 2/1991 Rossen . 
5,011,483 4/1991 Sleister . 
5,029,581 7/1991 Kaga et al. . 
5,050,597 9/1991 Daikuzono . 
5,062,842 11/1991 Tiffany . 



5,071,416 
5,123,902 
5,130,997 
5,150,704 
5,161,526 
5,217,455 
5,222,953 
5,231,984 
5,246,436 
5,312,395 
5,344,434 



12/1991 
6/1992 
7/1992 
9/1992 

11/1992 
6/1993 
6/1993 
8/1993 
9/1993 
5/1994 
9/1994 



Heller et al. . 
Muller et al. . 
Ortiz et al. . 
Tatebayashi et al. 
Hell wing et al. . 
Tan . 

Dowlatshahi . 
San tana-Blank . 
Rowe . 

Tan et al 

Talmore 



606/3 X 
... 607/88 



Primary Examiner— Angela D. Sykes 

Attorney, Agent, or Firm— Whitham, Curtis, Whitham & 

McGinn 



[57] 



ABSTRACT 



A method of treating a patient, includes providing a laser 
source for emitting a laser light, diagnosing an afflicted area 
of the patient, delivering the laser light to the afflicted area 
for at least one treatment cycle, the laser source being 
operable on the afflicted area at a level of 1 Joule/cm 2 per 
treatment cycle, monitoring the afflicted area after the treat- 
ment cycle has been completed, and repeating the steps of 
diagnosing and delivering the laser light to the afflicted area 
based on the monitoring step. Each treatment cycle prefer- 
ably has a duration of 33 seconds and the wavelength of the 
laser light is preferably between a range of 800-870 nm, and 
more preferably is substantially 830 nm. 
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ABSTRACT 



A device for optical examination of human skin and its 
pigmentation comprises a cylindrical housing in which are 
arranged an optical observation device and a vertical illu- 
mination device. Where it faces the skin the housing is 
delimited by a plate made of transparent plastics or glass, 
which is applied to a skin site to be examined without 
introducing an immersion fluid. Light polarization devices 
are situated between the illumination device and the trans- 
parent plate and between the transparent plate and the 
optical observation device, their degree of polarization being 
controlled or, optionally, their location being movable 
mechanically into or out of particular light beam paths. 
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[57] 



ABSTRACT 



A laser treatment device and process with controlled cool- 
ing. The device contains a rod with high heat conduction 
properties, which is transparent to the laser beam. A surface 
of the rod is held in contact with the tissue being treated and 
other surfaces of the rod arc cooled by the evaporation of a 
cryogenic fluid, llie cooling is coordinated with the appli- 
cation of the laser beam so as io control the temperatures of 
all affected layers of tissues. In a preferred embodiment 
useful for removal of wrinkles and spicier veins, the rod is a 
sapphire rod. A cryogenic spray cools the walls. A first 
surface is in contact with the skin surface being treated and 
an opposite surface is contained in an anticondensation oil 
chamber that is optically connected to a laser beam deliv- 
ering fiber optic cable. In this preferred embodiment the 
temperature of the rod is monitored with a thermocouple 
which provides a feedback signal to a processor which 
controls the cooling and the laser power to provide proper 
regulation of temperatures at all affected tissue layers. 
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[57] ABSTRACT 
Apparatus for conducting a laser beam from a laser, 
through an articulated arm, to an output device, said 
apparatus being constructed so that the output device 
is easily maneuvered. In one embodiment, a beam 
from a laser mounted on an optical bench is directed 
to a first mirror that reflects the beam upward along 
the axis of a vertical shaft. At the top of the shaft, a 
second mirror, mounted on a conical bearing and ro- 
tatable about the axis of the vertical shaft, reflects the 
laser beam along the axis of a horizontal sleeve to a 
third mirror that is mounted on a sleeve bearing so 
that it is rotatable about the horizontal axis. In like 
fashion, the beam from the third mirror is successively 
incident on fourth, fifth, sixth, seventh, and eighth 
mirrors all of which are rotatable about the axis of the 
shaft down which the incident beam propagates. Fi- 
nally, the beam from the eighth mirror enters the out- 
put device. The second through eighth mirrors are all 
mounted in the articulated arm and are intercon- 
nected by sleeve bearings and, in some cases, hollow 
tubes. The arm is supported by a counterbalancing 
system that is connected to the arm at a point between 
the third and fourth mirrors. 
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[57] ABSTRACT 

The roots of human hairs of a patient are devitalized 
using high intensity, short duration pulses of light hav- 
ing wavelengths with respect to which the skin of the 
patient is non-absorbative and the hair of the patient is 
relatively absorbative. A narrow, focused beam of the 
light is aimed at the epidermis of the patient adjacent the 
hair such that an extension of the beam intersects the 
hair root at an angle relative to the skin surface. A short 
pulse passes through the skin and is absorbed in the hair 
root, destroying its blood supply. Apparatus for practic- 
ing the method employs a manually controlled two-axis 
positioning system supporting the focusing system that 
is connected to a laser light source by a flexible fiber 
optic bundle. A shutter selectively positionable in the 
optical path allows a low intensity beam to be produced 
for aiming and the shutter is removed from the optical 
path for the pulse period to produce the high energy 
beam. 

7 Claims, 4 Drawing Figures 




06/15/2002, EAST Version: 1.03.0002 



United §tete§ Patent [wi 

Simon 



US005 182857 A 

[ii] Patent Number: , 5,182,857 
[45] Date of Patent: Feb, 2, 1993 



[54] SHAVING APPARATUS 

[75] Inventor: Pal Simon, Warstein,.Fed. Rep. of 
Germany 

[73] Assignee: U.S. Philips Corp., New York, N.Y. 
[21] Appl.No.: 679,077 
[22] PCT Filed: Oct. 29, 1990 
[86] PCT No.: PCT/EP90/01929 

§ 371 Date: Sep. 3, 1991 

§ 102(e) Date: Sep. 3, 1991 
[87] PCT Pub. No.: WO91/06406 

PCT Pub. Date: May 16, 1991 

[30] Foreign Application Priority Data 

Nov. 2, 1989 [DE] Fed. Rep. of Germany 3936367 

[51] Int.Cl.5 A61B 17/00 

[52] U.S. CI 30/34.05; 30/140; 

132/118; 606/9 

[58] Field of Search 30/140, 32, 34.05; 

606/9, 19, 13; 132/118 

[56] References Cited 

U.S. PATENT DOCUMENTS 

3,693,623 9/1972 Harte et al 606/9 

4,617,926 10/1986 Sutton 606/9 



4,819,669 4/1989 Politzer 132/118 

5,057,104 10/1991 Chess 606/9 

5,059,192 10/1991 Zaias 606/9 

5,065,515 11/1991 Iderosa 30/140 

FOREIGN PATENT DOCUMENTS 

3220962 12/1983 Fed. Rep. of Germany 606/9 

OTHER PUBLICATIONS 

"The Laser Razor" at p. 38 of The Space Age Razor 
Race, JafTe et al., MAD, Band. 208, Jul. 1979. 

Primary Examiner— Douglas D. Watts 
Assistant Examiner— Hwei-Siu Payer 
Attorney, Agent, or F/rm-rErnestine C. Bartlett 

[57] ABSTRACT 
The invention relates to a shaving apparatus which is 
characterized in that a laser beam (13) serves as the 
cutting means, and to a method of removing body hairs 
by means of such a shaving apparatus. The shaving 
apparatus comprises a shear plate (11) with an entry slot 
(24). The laser beam (13) is generated by a device (12), 
severs the hair in the proximity of the entry slot, and is 
preferably reflected from the shear plate and detected 
by a photo-cell (18). The shaving apparatus in accor- 
dance with the invention enables body hairs to be sev- 
ered without irritating the skin. 
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[57] 



ABSTRACT 



An apparatus for tissue treatment is provided, comprising a 
light emitter for emission of a first light beam, director for 
directing the first light beam towards a target area to be 
treated, detector for detecting at least one tissue parameter at 
the target area, and first light beam controller for controlling 
at least one parameter without interruption of the propagat- 
ing light beam. The tissue parameter may be selected from 
the group of texture, elasticity, size and shape. The apparatus 
may be used for ablating a thin epidermal layer of the derma 
of a patient and also marks on the tissue such as marks from 
chloasma, liver spots, red spots, tattoos, blood vessels just 
below the surface, etc. as well as warts, wounds, hair 
follicles, etc. may be ablated or treated. 
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[57] ABSTRACT 

A method and apparatus for simultaneously removing mul- 
tiple hair follicles from a skin region of a patient. The 
method includes the step of illuminating the hair follicles 
with a large-area, optical radiation field by way of a trans- 
parent contact device proximal to the skin region. This 
allows portions of the hair follicles to be heated and then 
removed, while the surrounding skin region is left relatively 
free of injury. 
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(57) 



ABSTRACT 



Apparatus and method for tracking the operation of a light 
beam, preferably a laser light beam, which operates to treat 
the skin of the patient. The apparatus includes plurality of 
markings in accordance with the light beam impinges on the 
locations to be treated. The apparatus including the plurality 
of markings may be a cooling apparatus which also cools the 
skin during the treatment. 
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ABSTRACT 



Apparatus and method for tracking the operation of a light 
beam, preferably a laser light beam, which operates to treat 
the skin of the patient. The apparatus includes plurality of 
markings in accordance with the light beam impinges on the 
locations to be treated. The apparatus including the plurality 
of markings may be a cooling apparatus which also cools the 
skin during the treatment. 
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ABSTRACT 



A permanent hair removal method includes the steps of 
preparing the surface of the skin, including the removal of 
excess hair and the application of suitable cleansers and 
degreasers. Alkaline ions, in a gel, cream, ointment or 
solution containing a buffered solution of potassium carbon- 
ate and sodium bicarbonate are applied to the clean, pre- 
pared surface. Apparatus using massage, ultrasound or other 
treatment modalities, promotes the penetration of the alka- 
line ions into the skin and hair follicles. The alkaline ions are 
then heated in situ through the use of a radiant energy source 
apparatus such as, for example, a laser, a infra red lamp or 
other high intensity light source. Radiant energy can also be 
provided by microwave or diathermy sources. The heated 
alkaline ions will then destroy all hair cells that are encoun- 
tered. 
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[57] 



ABSTRACT 



Methods and systems for endoscopic suturing of biological 
tissue are disclosed. Endoscopic instruments are described 
which serve to position a suture material at an anastomotic 
site and deliver laser radiation to the suture material to effect 
fusion. The suture material includes a structure adapted for 
positioning at an anastomotic site and has at least a portion 
of the structure formed by a photoreactive crosslinidng 
agent, such that upon irradiation of the structure the 
crosslinidng agent adheres to the biological material. In one 
embodiment, the suture material can also include a high 
tensile strength element which is coated with a laser acti- 
vatable crossLinking agent or glue. Upon activation, the 
suture material creates a desired closure or joinder of the 
biological material and is left in place while the endoscope 
is advanced to another target site or removed. 
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[57] 



ABSTRACT 



The present invention is used for irradiating the entire of 
nevus on the skin with laser light uniformly and efficiently 
to remove it. 

A laser treating apparatus for living tissue the present 
invention comprises a laser light generator; a main optical 
fiber for receiving the laser light from said laser light 
generator to irradiate the surface of the living tissue with the 
laser light; a plurality of optical fiber bundle which is 
annularly disposed around the main optical fiber and having 
the front ends facing the surface of the tissue; laser light 
switching means between said laser light generator and said 
laser light transmitting means; a first light quantity detecting 
means for measuring the quantity light which has been 
emitted from said laser light transmitting means and has 
been reflected on the surface of the tissue; second light 
quantity of detecting means for measuring the quantity of 
laser light reflected on a predetermined area on said surface 
of the tissue; and irradiation control means for impinging the 
laser light from said laser light generator upon said laser 
light transmitting means by actuating said switching means 
when the irradiation of laser light is determined necessary 
based upon the ratio (Im/Ir) of the second light quantity Im 
measured by said second light quantity detecting means to 
the first light quantity Ir measured by said first light quantity 
detecting means which is used as an index representing 
whether or not unirradiated area is present, reirradiation is 
necessary. 
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ABSTRACT 



A lighl depilating apparatus comprising a light depilating 
probe, an electric com roller, and a connection cable for 
connecting the light depilating probe to the electric control- 
ler whereby the light depilating probe is brought into contact 
with a portion of skin to be depilated; wherein the light 
depilating probe includes: a hollow body; a head cap having 
opened and closed ends and being attached at its opened end 
to one end portion of the body so as to form an inner space 
in the head cap; a transparent contacting cylinder provided 
on a head of the head cap at its closed end so that the 
cylinder is brought into contact with skin; a holding block 
provided in the inner space of the head cap; a connection cap 
provided at the other end portion of the body to hold a 
terminal of the cable connected to the electric controller; a 
plurality of light-emitting sources constituted by semicon- 
ductor laser elements mounted in holes formed in the 
holding bock so as to be excited by the electric controller 
through electric conductors; holes provided in the closed end 
of the head cap so that light paths are formed though the 
holes of the holding block and the holes in the head cap 
respectively so as to make all the light beams emitted from 
the light-emitting sources are focused to one focal point 
within an outside end surface of the contacting cylinder 
which is brought into contact with skin. 
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[57] ABSTRACT 

A hand held microsurgical instrument for applying laser 
energy to selected locations (sites) in an area under the skin 
(or other exposed translucent tissue) to provide localized 
photothermolysis of underlying tissue at these sites, is 
described. The laser energy is focused into a spot within the 
tissue. This spot is of sufficiently small size so that the 
energy density is sufficient to provide surgical or treatment 
effects within the tissue without damaging the surface tissue. 
In dermatology, for example, the technique can be used to 
destroy endothelial cells in blood vessels which are desired 
to be removed, such spider veins (nevi) in the skin, hair 
follicles to prevent hair growth therefrom, or other micro- 
surgical procedures. The area is visualized while the laser 
beam is steered, using a deflection system, in X and Y 
coordinates. A teiecentric optical system, in which a mirror 
of the deflection system is located, directs the laser light 
essentially perpendicular to the area to be treated as the 
beam is scanned over the area. The optical system also 
focuses illumination light reflected from the area to a sensor 
matrix of a CCD video camera. The reflected illumination 
light is imaged essentially parallel to the optical axis in the 
object space thereby providing a precise, high resolution 
image corresponding to the area. The laser beam may be 
tracked as it is deflected over the area to the selected 
locations by visualization thereof on a display or monitor 
associated with the video camera. The locations are then 
apparent to the treating physician who can then effect an 
increase of the beam power or turn the beam on so as to treat 
the tissue in the selected locations. 
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